Background and objective: Cardiac Rehabilitation is an effective tool for the care of patients with heart disease. The objective of the present study was to identify the barriers to follow up and participation in phase 2 cardiac rehabilitation in post CABG subjects.
Cardiovascular disease is the leading cause of death worldwide, more people die annually from cardiovascular disorders than from any other cause [1] . According to World Health Organization, cardiovascular disease is said to be either an acute or chronic cardiac disability that results from a reduction (or arrest) of blood supply to the myocardium with associated coronary arterial disease [2] . The Global Burden of Disease study in particular classified ischemic heart disease as the leading cause of global mortality, accounting for 1.4 million deaths in the developed world and 5.7 million deaths in developing regions [3] . Thus, India suffers a huge loss of productivity due to the escalating prevalence of Coronary Heart Disease [4] .
Coronary artery disease is basically a lesion formation in the vessels or chambers of heart. These lesions hamper the circulation of blood flow into or through or from heart, depending on the site of lesion. The most prevalent Coronary Artery which gets affected in Coronary Artery Diseases (CAD) is the Aorta and the disease being atherosclerosis [5] . Surgical, pharmacological interventions are available for cardiovascular diseases nowadays. Pharmacological interventions like anti-thromobotic drugs, antihypertensive drugs, heparin, beta blockers, calcium channel blockers, adrenaline, nitroglycerine, diuretics, cardiac glycosides, ACE inhibitors can also be used to reduce the risk or complication of cardiovascular diease [6, 7] . Surgical interventions for cardiovascular diseases include percutaneous transluminal coronary angioplasty and coronary artery bypass graft for coronary revascularization. In 0recent years off pump Coronary Artery Bypass Grafting has emerged as an effective surgical technique and is beneficial in most high risk population. It is been performed most frequently as it avoids the effects of cardioplegic arrest, may also accentuate renal damage and neurological changes like stroke [8] .
In the year 1952, Levine and Lown demonstrated that patients with acute coronary disease when mobilized to activity at early stage showed a reduction in complications and mortality. Cardiac Rehabilitation plays an important role in stabilizing the emotional and psychological state of an individual thus increasing confidence and self-esteem. Cardiac Rehabilitation is a structured program involving a progressive physical activity either in a rehabilitation setting or home program to assist individuals with heart diseases in achieving optimal physical, psychological and functional status [9] . Cardiac rehabilitation is effective in decreasing the mortality (1-3years) by approximately 20% [11] [12] [13] Even though the efficacy of cardiac rehabilitation is high the referral rates are low [14] [15] . The reason behind the poor rates of referral is insufficient patient enrolment and participation, which hinders the potential impact on the effectiveness of interventions [16] [17] . The reason is still unclear but few studies suggest that females, elderly, low income show low referral rates [18] [19] [20] . Many studies have shown that the awareness about rehabilitation program mainly the phase II cardiac rehabilitation is more widespread in the Western countries than in India, that is one of the reason why we find poor participation of patients [21] . Hence, the objective of the study was to quantitatively investigate the potential barriers to phase 2 cardiac rehabilitation follow-up and participation by evaluating various variables that make the participation rate in the phase II remain low, using a prospective analytic strategy, so that we can develop alternate approaches like telephone, or any other means to remove the potential barriers like no referral, or to inform about importance of exercise after coronary artery bypass graft.
MATERIALS AND METHODS

Subjects:
A total of 300 subjects were screened for the study. The subjects included for the study Procedure: An approval for the study was obtained from the KLE'S Institutional Ethical Board, KLE University, Karnataka, India, prior to the commencement of the study. The purpose of the study was explained and a written informed consent was obtained from all the study subjects. All the subjects were screened based on the inclusion and exclusion criteria prior to the enrollment into the study. Demographic data including age, gender, marital status, address, education, socio-economic status, insurance coverage, occupation, body mass index, Scales pertaining to psycho-social and exercise benefits and barriers scale was administered before the day of discharge. Each subject was contacted through phone calls to observe their follow up. The data was collected over a period of three months. Statistical analysis was done and the conclusions were tabulated. 
RESULTS
The study population was divided into attending and not attending. The result was analyzed for, age, gender, body mass index, education, socioeconomic status, address, hemodynamic changes like systolic blood pressure, diastolic blood pressure, heart rate reserve, resting heart rate, six minute walk test (Table no 
DISCUSSION
The present study aimed to identify the barriers for participation and follow up in cardiac rehabilitation phase II. The study undertaken included a total of three hundred (300) subjects of which two hundred and eighty five (285) were screened and fifteen (15) dropouts, the reasons were inconvenient location, transportation difficulty from home to cardiac rehabilitation centre, financial issues, not enough time with family etc. Although many studies have been done in the western countries about the barriers to the follow up and participation, only a few have been done in India. So the present study attempts to identify the barrier for follow up and participation in cardiac rehabilitation phase II.
Old age is one of the main barriers to enrolment in cardiac rehabilitation. A study demonstrated that cardiac patients with mean age of 70.3years did not proceed to phase II cardiac rehabilitation program, the reasons being physical unfit, degenerative diseases or other co-morbidities [22] . The result of the present study suggested that the mean age of coronary artery bypass graft subjects who were attending cardiac rehabilitation program was 47.16 years and mean age of those subjects not attending cardiac rehabilitation was 56.05 years demonstrating significant difference between the mean ages in both the groups.
A cross-sectional study investigated gender difference and suggested that reasons for not attending the cardiac rehabilitation program in both men and women were early return to work, financial burden and hospital readmission and transportation issues. When compared to both the genders, hospital readmission was significant cause for not completing cardiac rehabilitation when compared to men (6% and 5%) respectively. The author also demonstrated that key difference in the study was age difference related to the gender, as men tended to be more younger than the women, and not nearing the retirement age [23] . Similarly the present study demonstrated that mean age of men attending the cardiac rehabilitation program was 43.36 years and mean age of women was 50.96 years. Other literature search conducted by Jackson. L, et al, suggested that the probability of referral and participation in cardiac rehabilitation programs was lower for women as compared to men [24] [25] [26] [27] . Married female patients, old age, obesity, disease severity, other co-morbidities, role resumptions, led to reduced adherence to cardiac rehabilitation program in women as compared to men [28] . [29] .
However, the present study demonstrated that subjects attending cardiac rehabilitation program were 1.4 times stressed than not attending group.
The present study demonstrated that illiteracy acts as a major barrier for not attending cardiac rehabilitation program. Among the subjects who are not attending cardiac rehabilitation program percentage of illiterate subjects were higher94.59% (F>M) as compared to post graduate subjects 50% (M>F). Other study by Grace, et al. demonstrated that there was also a significant gender difference in the level of education where men were more highly educated than women and the attendance rates were more in men than women [29] . Similarly the present study showed the same result indicating that women do not attend cardiac rehabilitation program due to lesser qualification or lack of awareness.
In the present study there was significant difference between the socioeconomic classes among the study subjects. Using Modified Kuppuswamy scale subjects belonging to middle class had higher attendance rate as compared to lower class and upper class subjects. On the contrary studies have suggested that higher socioeconomic status were positive predictor for participation due to knowledge about the benefits of exercise or higher qualification [30] [31] [32] . A prospective longitudinal study demonstrated that there was significant genders difference in family income where men had significantly higher annual income when compared to women. The author also suggested that family income was the only sociodemographic variable which was significantly predictive of attending cardiac rehabilitation, and has been shown to be a strong indicator of socioeconomic status [33] . However the present study did record the family income since it was assumed that income in the middle class subjects is lower as compared to upper class subjects.
Studies have also suggested that farther the distance from home to cardiac rehabilitation centre stronger is the association with low participation and enrolment rates [29] . In the present study, 161 (83.85%) subjects who lived at distances beyond 12km disagreed to attend cardiac rehabilitation program due to transportation difficulty, inconvenient location, financial issues and lack of physician's endorsement. Among subjects living within the radius of 12km, 57 (61.29%) subjects disagreed to attend cardiac rehabilitation program due to financial issues, lack of physician's endorsement, not enough time for family, other health problems, not interested, do not like exercise, too sick and do not feel useful. A study done by Grace et al, concluded that inconvenient location and transportation difficulties were main reasons for not attending cardiac rehabilitation program [29] . Noriko E, et al, suggested that reasons for dropouts from cardiac rehabilitation program were far distance from home to hospital was 5.5% which was highly significant. Therefore, transportation difficulty with inconvenient location may be main reasons leading to non-adherence to the cardiac rehabilitation program [34] .
The referrals to cardiac rehabilitation varied widely across studies from as low as 10-30% [34, 35] to as high as more than 60 % [36, 37] and with cardiologists being one of the health providers who most often refer the patients for cardiac rehabilitation program. In the present study forty two (42) subjects were not referred to cardiac rehabilitation program. Similar to above study by Graceet al. demonstrated that the major reason for subjects not attending cardiac rehabilitation program was that no one has recommended it. A significant gender difference in referral by the physician was seen, relative to women, men were 1.187 times more likely to be referred to a cardiac rehabilitation by a physician or cardiologist due to resumption of role and not enough time for family [29] . Gender differences are found to impact cardiac rehabilitation participation with women having poorer participation rates than men. Barriers to women's participation included lack of financial resources, transportation difficulties and lack of social or emotional support [38] . However the present study demonstrated that there were low rates of recommendation (10.55%) as there is lack of awareness about the benefits of cardiac rehabilitation program.
In the present study it was found that subjects who are more depressed did not agree to attend cardiac rehabilitation program. A study done by J. Hughues, et al, demonstrated that subjects with higher score of depression on International Classification of Diseases-9 codes were more likely attending cardiac rehabilitation program 4.3 times to those without depression; completing 25-36 sessions of cardiac rehabilitation program compared subjects without depression [39] . The difference may be likely because of individual perceptual differences. A study done by E. Casey, et al demonstrated that patients with higher levels of depressive symptoms using Beck Depression Inventory scores were 2.2 times less likely to complete cardiac rehabilitation program compared to patients without depression [40] . The present study demonstrated that lower the depression scores on Zung self rating depression scale and Cardiac depression scale higher is the attendance rate.
Higher the exercise benefit score with lower barrier score predicts the patient attending the cardiac rehabilitation programme [41] . However, in the present study the mean exercise benefit score demonstrated by the subjects attending cardiac rehabilitation program was 84.70 which may be due to previous knowledge about benefits of exercise, liking towards the exercise, although the mean exercise barrier score was 34.96 of subjects who were not attending cardiac rehabilitation program may be due to dislike for exercise, financial constraints and insufficient time for family.
It has been observed that relative to men, women were 1.431 times more likely to have scores indicative of an anxiety disorder at the time of hospitalization [29] . Another study demonstrated that subjects attending cardiac rehabilitation program, have shown higher mental health component scores on mental component of SF-36 [42] . Contrary, present study demonstrated that higher the stress perceived by the subject higher the attendance rate.
However when compared to attending and not attending groups using perceived stress scale, it did not show any statistical significance.
Lack of social support leads to the poor outcome of cardiac rehabilitation program [42] [43] . Another study by Sherry L. Grace, et al, suggested that, spouse support, support from children and family support show a positive effect of cardiac rehabilitation participation [29] , similar to the present study.
Schiener and Carver stated that optimism was a stable form of personality characteristic and individual level of optimism influences his/her behavior which has consequences on quality of life [45] . The present study administered revised life orientation scale for finding out how many individuals were optimistic. Greater self efficacy was significantly predictive of cardiac rehabilitation participation in the subject.
However, the present study demonstrated similar results with respondent rates being low which is statistically insignificant. To conclude, the present study has demonstrated that the significant barriers for cardiac rehabilitation program phase II participation and follow up were inconvenient location, transportation difficulty, financial issues, no recommendations for cardiac rehabilitation program, not interested in exercise, do not like in exercise, not enough time with family, too sick, do not find exercise useful and other health comorbidities like unable or pain during walking or travelling to cardiac rehabilitation centers, mental health issues, etc.In our present some variables did not show any statistically significant difference such as smoking history, body mass index, systolic blood pressure, diastolic blood pressure, resting heart rate, heart rate reserve, six minute walk test which may be due to onetime recording.
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The present study concluded that inconvenient location, transportation difficulty, expense, no recommendation to cardiac rehabilitation, socioeconomic status, education, and age were the major barriers for not attending cardiac rehabilitation phase II program, after coronary artery bypass graft. In addition, the results also showed that perception of individual concerning benefits and barriers to participate in exercise, dislike towards exercise, poor life orientation and quality of life in subjects after coronary artery bypass graft were also risk factors for not attending cardiac rehabilitation phase II program.
